Application No. 10/504,828 

Reply to Office Action of April 30, 2008 

Amendment to and Listing of the Claims 

This listing of claims replaces all prior versions, and listings, of claims in this application. 
Please amend claims 11, 14-15, and 18-19, wherein strikethroughs and double-brackets indicate 
deletions and underlining indicates additions, so that the claims read as follows: 

1-10. (Cancelled). 

1 1 . (Currently Amended) A plasma surface treating method comprising: 

appljdng a pulse voltage to a pair of opposing discharge electrodes each having a pointed 
tip end to produce corona discharge between said pointed tip ends of said discharg e e lectrodes , 
said corona discharge between said pointed tig ends of said pair of o pposing pointed tip end 
discharge electrodes being produced at or in a vicinity of atmospheric pressure; 

irradiating a surface of a workpiece with excited species including plasma produced by 
the corona discharge, thereby treating said surface; and 

forming a magnetic field in a vicinity of said pointed tip ends of said pair of o pposing 
pointed tip end discharge electrodes where charged particles in the plasma exist such that a 
magnetic force is generated in a direction of pushing the charged particles toward a side of a 
surface of the workpiece, 

wherein the excited species including plasma are irradiated toward said surface of said 
workpiece by causing a pushing force to act on charged particles moving in the magnetic field. 

12. (Previously Presented) The plasma surface treating method according to claim 
1 1, wherein the pulse voltage is a rectangular pulse voltage. 

13. (Previously Presented) The plasma surface treating method according to claim 
1 1, wherein the pulse voltage is formed by plural pulsating waves obtained by half-wave 
rectifying or fiill-wave rectifying an alternating voltage. 
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14. (Currently Amended) The plasma surface treating method according to claim 1 1 , 
further comprising introducing a reactive gas between said pair of o pposing pointed tip end 
discharge electrodes at or in a vicinity of atmospheric pressure, wherein an excitation gas flow 
including plasma is caused to be irradiated toward said surface of said workpiece by a pushing 
force received from the magnetic field. 

15. (Currently Amended) A plasma surface treating apparatus comprising: 
pulse voltage applying means; 

a pair of opposing discharge electrodes , each having a pointed tip end and being disposed 
at or in a vicinity of atmospheric pressure, wherein a pulse voltage applied to said pair of 
opposing pointed tip end discharge electrodes produces corona discharge between said pointed 

means for irradiating a surface of a workpiece with excited species including plasma 
produced by the corona discharge to treat said surface; and 

magnetic field forming means for forming a magnetic field in a vicinity of said pointed 
tip ends of said pair of opposing pointed tip end discharge electrodes where charged particles in 
the plasma exist, wherein said magnetic field forming means generates a magnetic force acting 
on charged particles moving in the magnetic field, the magnetic force pushing the excited species 
including plasma toward a side of a surface of said workpiece. 

16. (Previously Presented) The plasma surface treating apparatus according to claim 
15, wherein said pulse voltage applying means is a rectangular pulse voltage generating power 
source. 
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17. (Previously Presented) The plasma surface treating apparatus according to claim 

15, wherein said pulse voltage applying means comprises an AC power source and a rectifying 

circuit, wherein the rectifying circuit generates a pulse voltage formed by plural pulsating waves 

obtained by half-wave rectifying or full-wave rectifying an alternating voltage of said AC powCT 

source. 



18. (Currently Amended) The plasma surface treating apparatus according to claim 
1 5, wherein said magnetic field forming means comprises a permanent magnet; a pair of 

magnetic members connected to N and S poles of said permanent magnet, said magnetic 
members being elongated to vicinities of said pointed tip ends of said pair of opposing pointed 
tip end discharge electrodes; and a pair of pole pieces being continuous to tip ends of said 
magnetic members and forming a gap between end faces. 

19. (Currently Amended) The plasma surface treating apparatus according to claim 
15, wherein said magnetic field forming means comprises an electromagnet connected to a DC 
power source; a pair of magnetic members connected to N and S poles of said electromagnet, 
said magnetic members being elongated to vicinities of said pointed tip ends of said pair of 
opposing pointed tip end discharge electrodes; and a pair of pole pieces being continuous to tip 
ends of said magnetic members and forming a gap between end faces. 
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